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• Wastewater treatment plants 
(WWTPs)  are energy intensive. 
• 0.1% to 0.3% of the U.S. total 
energy is consumed by WWTPs; 
51% of the water industry energy 
consumption was attributed to 
WWTPs in year 2000.  
• Increasing population, more 
stringent effluent requirements, and 
changing climatic conditions is 
leading to more energy-conscious 
choices. 
• Aeration system (Figure 1), a 
component in the wastewater 
treatment process, provides more 
oxygen and proper mixing of waste 









• Aeration typically accounts for 25-
60% of total plant energy 
consumption in WWTPs and is often 









• Thus, energy audit should review 
the aeration process (Figure 2) and 
options for upgrades to address the 
concerns related to energy use in 
WWTPs. 
• To analyze the aeration energy 
performance, an investigation of power 
requirements was pursued using 
theoretical equations. Calculations were 
performed for two scenarios:  
a. BOD Removal without Nitrification 
b. BOD Removal and Nitrification 
• The study then focused on process 
performance by comparing the actual and 
theoretical values in terms of aeration 





• The results suggested that the 
plant is utilizing 83% (in average) 
excessive air than the actual 
airflow requirements for BOD 
Removal and Nitrification(Figure 







• The power drawn by the blowers is 
more than double of  the power 
requirements computed by using 
theoretical equations (Figure 4). 
• The air requirements also vary 
considerably, ranging from 0.72 to 
1.21 ft3 of air/gallon of wastewater 
of primary effluent with the weekly 
average value of 0.96 air/gallon of 
wastewater of primary effluent . 
The national air requirements 
ranges between 0.5 to 1.25 ft3 of 
air/gallon of wastewater of primary 
effluent (Figure 5). Considering the 
plant average value of 0.96, which 
lies mostly in the upper range of 
national requirements, the plant 
possesses a significant saving 
potential in blower power supplying 
air to aeration basins. • To evaluate the energy consumption 
in wastewater treatment aeration 
system and to compare the standard 
computations of oxygen demand 
and blower power requirements with 






Figure 4 Plot showing the interrelationship  
between power  and amperes drawn at  
blower motors weekly. 
RESULTS 
Figure 3 Plot showing the variation of air 
flowrate with time 
Figure 5 Plot showing the ratio of ft3 of  
 air/gallon of wastewater of primary  
Effluent  on weekly basis 
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RESEARCH APPROACH 
• Raw data for the years 2010 and 2011 
were obtained from a 96 MGD WWTP. 
• Four aeration basin, having eight 
consecutive months “in service” from May 
to Dec. of 2011 with all given parameters 
were selected for the study. The data 
consisted of primary effluent (Central 
Plant Aeration Basin Influent, CABI) flow 
rates, air rates and various water quality 
parameters. 
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Theoretical calculations w/o Nitrification
Theoretical calculations w/ Nitrification
Actual air flowrate from CCWRD
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Total electrical horsepower drawn at the plant
Total brake horsepower drawn at the plant
Total Amperes drawn at all blower motors
Theoretical power requirements for the plant
19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51
















































MOP 5 lower limit
MOP 5 higher limit
